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Need for Study 
During recent years, there has been an increasing interest 
in the study of human thought. Both psychologists and educators 
recognize the significance of concepts in learning and thinking. 
Although accounts of cognitive processes vary , there is agreement 
that the development of concepts is basic to both learning and think-
ing . It is proposed that if a teacher is aware of the concepts and 
t h e conceptual development of the children within the class, he can 
more effectively help the children to improve their ability to gain 
concep ts. As a result, the teacher's science instruction is i mproved. 1 
The teaching of concepts to c ,iildren has always been an elu-
sive objective of education. Many teachers unpretentiously fall 
short of teaching a concept so that it is adequately learned by all 
of his students. The concepts of all ch ildren are uni que and indi-
viduali ze d. Even when a group of children parti cipate in common 
experiences t heir individualized perceptions, interpretations, and 
and concep ts are different. The following anecdote illustrates this 
point. 
1John Edward Garone, " Improving Instruction in Elementary 
Science, Sc i ence Education, XLIV (March , 1960), 102. 
During a classroom discussion of why the plants in the room 
did not grow well, it was brought out that plants need sunlight. 
Also, it was added that the sun was necessary for photosynthesis. 
Six months later, a discussion on the sun's importance to the earth 
brought out a statement from one boy that photosynthesis took place 
on the sun. When he was questioned about this statement, the boy 
replied that he had heard this in a previous classroom discussion 
(the one six months earlier). 2 
It has for some time been the writer's contention that the 
teaching of science concepts to elementary children has fallen 
2 
short as one of the guals of education. The writer also feels that 
he has helped contribute to this shortcoming in his approaches to 
teach ing concepts in elementary science. It was with t hese thoughts 
in mind that he decided to write this paper. 
I t is the writer's intentions to present hi s fi ndings from 
the var i ous viewpoints of authors of educational research and atter.ipt 
to withdraw some helpful conclusions that both he and the paper's 
readers may benefit from. 
Statement of the Purpose 
The purpose of this paper is to review what research has to 
say on teaching of elementary science concepts in co gnizance of 
what has been found out in the area of concept development in 
children. 
Method of Research 
In order to accomplish the above mentioned purpose, the 
2l.hi.d.. 
3 
writer has reviewed articles from periodicals and books found in 
Booth Library. A periodical obtained through personal subscription 
was also used to good advantage for reviewing research in concept 
development. Several professional science education books and 
elementary science textbooks were procured from the Elementary 
Science Education Department at Eastern Illinois University. 
Limitations of the Paper 
The title of this paper is aptly stated in using the words 
Implications .tJu: Teachin~ Elementary School Science ••• , in the sense 
that there is a numerous array of methods and/or approaches to teach-
ing science that are beyond the confines of this paper. Also, the 
term concept, has taken on to mean very many different ideas repre-
sented by virtually any and all of the elementary subject content 
areas to day. 
This study will be concerned primarily with how science 
concepll are developed in children, and then, how teachers can be 
more effectual in ability to teach concepts. 
Definition of Terms 
The writer of this paper has decided to make a discussion 
type of presentation of the definition of terms rather than a 
formal listing. This is being done with the contention that many 
of the terms used in this paper have nebulous meanings, especially 
the term concept, and therefore deserve special attention for 
discussion. 
Adams has defined a concept as being: 
•••• the set of all intra-organic counterparts of a set 
of sufficient and/or necessary conditions which, in terms 
of perceptual experience o:f the organism determine member-
ship in a certain class •••• By 'intro-organic counterparts' 
is meant to be any images, neural organizations, muscular 
tensions, readiness to respond, brain field, or any other 
processes which, together with stimu3ating conditions de-
termine classification or events •••• 
Smith says that concepts are merely inventions of the mind 
used to explain, group, or label certain clusters of ideas. They 
4 
impose a certain degree of order upon an endless, multifaceted 
environment and make it possible to respond sufficiently to events. 4 
The term concept is used in several areas of education to 
mean a specific learning to be taught. Most textbooks especially 
for elementary school science will refer to many statements in 
either one word or more as being a concept. 
~ Dictionary .2i. Education offers the following definition 
of concept: 
(1) An idea or representation of the common element or 
attribute by which group or classes may be distinguished. 
(2) Any general or abstract intellectual representation 
of a situation, state of affairs or objects. 
(J) A thought, an opinion, an idea, or a mental image.5 
David H. Russell, well-known author in the field of teach-
ing reading, discussed concepts in his book Children's Thinkin~. He 
said in essence that concepts seem to move along in a series from 
J Joe K. Adams, "The Psychology of Concepts, 11 (Publication 
No. 10819, University of Michigan, Ann Arbor, Michigan), Doctor's 
Thesis. Princeton University, Princeton, New Jersey, 1949), J. 
4Herbert A. Smith, "The Teaching of a Concept," Science 
Teacher, XXXIII (harch, 1966), 105. 
5carter V. Goode, Dictionary .ll Education (New York: 
McGraw-Hill Co., 1959), 118. 
simple to complex, from concrete to abstract, from unspecified to 
specified, fro m discrete to organized, and fro m covert to more 
overt. Concepts in children seem to be more closely related to 
chronological age rather than mental age. Also, the knowledge of 
concepts is dependent upon a conscientious and sincere desire to 
understand. 6 
Russell also classified the concepts of children into the 
following eight · categories: 
(1) mathematical conce pts 
(2) social concepts of time 
(J) scientific concepts 
(4) concept of self 
(5) social concept 
(6 ) aesthetic concep ts 
(7) concept of humor 
(8) miscellaneous concepts 
He also points out that many of these types of concepts are over-
lapping. 7 
5 
The Schneiders, Herman and Nina, noted authors of an elemen-
tary science textbook, define a concept as "an idea of a class of 
objects ••• , t he ultimate essence of past experience ••• , and a sense 
8 of underlying relationship, derived fro m percepts." 
6navid H. Russel 1, Chil<lren 's Thinkin" (Boston: Ginn 
Book Co., 1956), 249. 
?Ibid., 125. 
8Herman and Nina Schneider, Science J..n .Qiu: World (Boston: 
D. C. Heath and Co., 1965), 353. 
6 
Garone reported that concepts are representatives of 
essential past experience and provide the unit structure for any 
present and future experiences. Concepts are organized units of 
experience that are placed in separate networks of mental symbolisms. 
It is proposed that concepts are derived from the personal interpre-
tation of experiences in one's environment. 
He continues by defining a ~ercept as an immediate impres-
sion upon the senses of an individual as the result of experiences 
from the envi ronment. Interpretation is defined as the evaluation, 
explanation, or clarifications a person makes. The organization 
and integration of percepts and interpretations form into concepts. 
Percepts, interpretations, and concepts are finely related to the 
recognition of solutions in problem solving situations.9 
Edward Victor does not prefer to use the term concept. He 
says that in order to end the confusion of the words used such as 
"concepts," "generalizations," "laws," "principles," "facts," and 
"understandings" which all have a close, but fine distinctions in 
meaning, that a new term has been offered to replace them. He calls 
t his new term basic science information. 10 
In several instances, authors have used the terms concept 
and generalization as being synonomous in meaning. However, 
Navarra states that generalizations are ideas that express some 
9John Edward Garone, "Acquiring Knowledge and Attaining 
Understanding of Children's Scientific Concept Development," 
Science Education, XLIV (March, 1960), 104-105. 
lOEdward Victor, Sci~nce !.21: 1-M. Elementary School (New York: 
Macmillan Co., 1965), 16. 
meaningful relationship between concepts. He used the following 
example: 
Matter is anything that has mass and takes up space. 
From this generalization, the observer can assess his 
concepttl and conclude that air, water, and a rock are all 
matter. 
Paul F. Brandwein is closely associated with the term 
"conceptual scheme," which could become confused with the term 
"concept. 11 The following is his answer to the question: How do 
you use the terms "concept" and "concep tual scheme"? 
A conceptual scheme is essentially a controlling idea 
for t he organization of t h e content (concepts and support-
i ng data and experiences) in a curriculum. Conceptual 
schemes are derived fro m patterns of concepts. A concept 
may be defined as a mental construct developed through 
analysis of experiency2isolating the common attributes of objects and events ••• 
Belated Research 
The following is a review of four studies, either completed 
or underway , which are related to the purposes of this paper. They 
are all related to this paper in that they are all concerned with 
i mproving upon children's understanding of concepts. 
Russell reported in 196J, t hat six unpublished doctoral 
dissertations were underway at the University of California, 
Berkeley, under his sponsorsh ip. All six studies deal with chil-
dren' s knowledge of concepts and offer some clues to ways of de-
veloping concepts, to typical understanding at various levels, and 
11John G. Navarra and Joseph Zaff oroni, Today's Basic 
Science (New York: Harper and Row Co., 1967), xi. 
12Paul F. Brandwein, "Teach ing Science in the Elementary 
School ••• ," Nature..w:iQ.Science, IV (December 19 , 1966), i. 
7 
8 
to possible applications in the curriculum. 13 
As of June, 1967, the writer of this paper could not find 
any evidence in the periodicals available in Booth Library, that 
the above dissertations had been completed and/or reported upon. 
David Butts, in another study, used twenty intermediate 
grade students from the Champaign, Illinois school system to find 
out if students could develop science concepts if they were faced 
with certain science phenomena and little else. In selecting these 
children, Butts attempted to get only children who had a very high 
interest in science. 
As a result of his study, he found that there was no con-
sistent significant concept development among the group of children 
who were highly interested in science in independent handling of 
t l d t f . 14 11e a a o exp erience. 
Garone's study involved children from ages ten to twelve 
with a rating of superior intel ligence. His study had the following 
two purposes : 
(1) to present and illustrate a general approach to the 
study and the improvement of a group of children's 
scientific concept development 
(2) to describe and analyze what was learned about the 
scientific concept development of a group of twenty-
nine children through a study of t heif5percepts, interpretations, and problem solving. 
lJDavid H. Russell, 11 Six Studies of Children's Understanding 
of Concepts," Elementary School Journal, LXIII (February, 1963), 255. 
14navid P. Butts, 11 The Degree to Which Children Conceptualize 
fro m Science Experience," Journal of Research in Science Teachin~, 
I (1963), 1J5-14J. 
l5Garone, Science Education, "Acquiring Knowledge •••• 
Concept Development," 104. 
Some of the conclusions of this study were: (1) under 
favorable conditions children will share many of their percepts, 
concepts, and interpretations with others; (2) somet.imes concepts 
are derived indirectly ; (J) within every classroom, mental activity 
of some nature is going on in the minds of the children; and (4) 
teacher guidance is needed in developing science concepts at least 
t . 16 some ime. 
In his case study titled~ Development .2.f. Scientific 
Concepts .!.!! .!! Youn~ Child, Navarra found out t he following in re-
gard to the conceptual growth of children in longitudinal studies: 
There are marked similarities and evolving rules of 
experience. There seem to be basic degrees of adequacy 
in terms of ability to draw upon separate and diverse ex-
periences and the ability to integrate and organize these 
experiences. In some children, it would appear that ex-
periences are for the most part kept discrete and separate, 
wi th very little long-range integration. With other chil-
dren, there is almost a continual drive to relate and 
integrate ••• The relating and integrating take place between 
experiences separat'd by periods of eighteen months, two 
years, and longer. 
16
.Th_ig. ' 106. 
l?John G. Navarra and Joseph Zaffaroni, Science Today~ 
.lli Elementary School Teacher (Evanston, Illinois: Row, Peterson 




DEVELOPMENT OF SCIENCE CONCEPTS 
Nature of Concept Development and Formation 
It is important to realize that concepts form an endless 
network on which our thinking and activities are based. The net-
work, :from an educator's viewpoint, may represent vital educational 
continuities. Smith's chart on the following page pictorially 
depicts this network. It is possible by using a chart of this 
type, to move horizontally from concept to concept without increas-
ing the abstraction of the concept involved. If one moves vertically 
upward on the chart there is a relative increase of abstraction of 
18 the concept. 
If any of these horizontal or vertical series are of con-
cern to a teacher, he will determine the objectives of motivation. 
The vertical series, shown by four columns, each represent a dif-
ferent emphasis that might be used. This concept chart is lacking 
in the sense it cannot reveal a fully sufficient representation. 
There could be a horizontal connection between the various levels 
of the vertical columns, as these abstractions are not actually 
mutually exclusive. It really amounts to the emphasis and direc-
tion the teacher wishes to use in presenting a concept. 19 
18smith, Science Teacher, 109-110. 
19Ibid., 110. 
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-->~Potato ~Okra--~> Poi 
"Vegetable Food" Concepts 
12 
According to Craig, a child who is about to enter elementary 
school has already assimilated certain concepts of lightness, 
heaviness, brightness, darkness, roughness, smoothness and many 
other sensual characteristics found in his environment. These con-
cepts set the stage for the understanding of other concepts, which 
are in reality, abstractions. What he has learned, related as these 
concepts are with his experiences, is most basic. This is not meant 
to imply that he has learned all there is to learn about these ab-
t t . 21 s rac ions. 
In addition, Craig points out that the development of con-
cepts may begin with the child's experiences in making various 
manipulations with objects in his environment. In fact, many of 
these manipulation activities are observed at all stages of human 
life, from babies to adults. The idea being established here is 
that pre-verbal experimental learnings precede as a foundation for 
learning concepts at later levels involving verbalization and more 
h . t. t. 22 sop 1s ica ion. 
In developing concepts, children depend upon counting, 
labeling, measuring, discriminating, abstracting, and generalizing 
the variety of impressions they receive from their surroundings. 
These sensory impressions or stimuli may come in the form of memory, 
perception, or perhaps even imagination. Related concepts will 
build upon previous learned ones to reclassify, reorganize, or 
21Gerald s. Craig, Science for the Elementary School Teacher 
(Waltham, Massachusetts: Blaisdell Publishing Co., 1966), 5. 
22..!Jti.g. ' 6 
13 
verify a new structure of a specific concept. 23 
Concept development apparently involves the processes of 
induction and deduction in addition to perception. Conceptuali-
zation often involves putting various related items into groups 
or sets, such as the set of "all invertebrates." Also involved 
are memory and selective recall, sorting and sifting. In addition, 
many new concepts formed by a child are subject to a mental analysis 
24 and comparison with previous held concepts. 
Jean Piaget, noted Swiss psychologist and researcher in 
children's thinking, offers the following explanation of how con-
cepts are formed in the mind of a child. 
There is a process of equilbration as a process of balance 
between assimilation and accommodation in a biological sense. 
An individual assimilates the world which comes down to say-
ing he sees it in his own way. But sometimes something pre-
sents its elf in such a way that he cannot assimilate it into 
his view of things, so he must change his view; he 2~st ac-
commodate if he wants to incorporate this new item. 
Piaget has identified the ages of seven through eleven as 
being a crucial stage in the concept development of a child. He 
has named this stage as the period of yoncrete qperations. During 
this age period, a child is capable of performing certain definite 
(concrete) operations from which he may obtain data. These data 
are then organized in the mind of the beholder and used selectively 
to solve his problem. This activity is called .Q.ll operation by 
23Russell, Children's ThinkinB,', 249. 
24..!!Wl. , 105. 
25Eleanor Duckworth, "Piaget Rediscovered," Journal .U 
Research .in Science Teachin6', 11(1964), 172. 
14 
Piaget to differentiate it from a younger stage of development (pre-
operational), in which a child is merely active for the sake of 
being active. Piaget believes that if we can capitalize upon a 
child's abilities, his curiousity, and his imagination during this 
operation phase, we will witness that a child has the willingness 
to search for answers, the ability to make scientific plans, and 
organize and make use of his findings. 26 
Taha identifies three cognitive tasks in the study of 
children's thinking in the elementary school. They are as follows: 
(1) Concept formation, or the organizing of specific in-
formation into conceptual systems. 
(2) Interpretation of data, or the inductive process of 
developing generalizations and inferences from speci-
fic data. 
(3) The application of principles and facts, or the de-
ductive process of using knowledge to explain un-
familiar phenomena, to predict and to hypothesize. 
Each of these cognitive tasks involves several levels 
of overt activity and of covert mental operations. 
Therefore, there must also be correspond~~g teaching 
strategies which elicit these processes. 
The three levels of the three dimensions of the teaching-
learning process discussed above by Taha are shown in chart form 
on the next page. 
26 John W. Renner, "A Case for Inquiry, 11 Science .a..w.:l Children, 
IV (March, 1967), JO. 
27Hilda Taha, "Strategy for Learning, 11 Science ,sw.d Children, 
III (September, 1965), 23. 
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TI:IREE COGN I 'rIVE TASKS I N THB STUD Y OF CHILDREN' S THINKING 
I N THE .i!:LE Ll£N'f AilY SCHOOL28 
Overt Activity 
1. Enumberation and 
listing 
2. Grouping 






Explaini ng items 
of ident i f ie d 
inf ormation 
Making inferences 
CONCEP'l' FORMA TI ON 





archical order of items: 
super-and-subordination 
INTERPRETATION OF DATA 
Differentiation 
Relating points to each 
other, determining cause-
and-effect relationships 
Going beyond what is given 
Finding implications, ex-
trapolating 











dic t ions and hy-
potheses 
Verifying t h e pre-




Analyzing the nature of 
the problem or situation 
Retrieving relevant know-
ledge 
Determining the causal 
links leading to pre-
diction or hypothesis 
Using logical principles 
or factual knowledge to 




What did you see '? 
Hear ? Note? 
What belongs together? 
On what criterion? 
How would you call 
these groups? What 
belongs under what ? 
What did you note '? 
See? Find? 
Why did so-and-so 
happen? 
Vhat does t his mean ? 
What picture does it 
create in your mind? 
What would you conclude? 
What would happen if •• ? 
Why do you think t his 
would happen ? 
What would it take for 
so-and-so to be true 
or probably true? 
Harris identified these four characteristics of concept 
formation in his boo~ of readings on the learning process: 
(1) The process of concept formation appears to involve 
grouping. The learner tends to envisage certain 
stimulas patterns as constituting a group to which 
any stimulus pattern does or does not belong. 
(2) Insightful behavior seems to be present in at least 
some instances of concept formation. 
(J) Concept formation, like most thinking, appear to 
involve the formation, testing, and acceptance or re-
jection of hypothesis ••• 
(4) One may have a concept and yet be quite unab29 to 
give an accurate verbal formulation of it ••• 
How do percepts and concepts work together in the cogni-
tive processes of a child's mind? Garone offers this information. 
He says in essence that percepts provide the materials for concept 
development. In perceiving the individual develops, and awareness 
of, and a relationship to, the external environment. Perception 
usually is the starting point for concept development. It should 
also be added that percepts are the sum total of the sensations 
perceived (taken in by) by one's senses. 
Garone continues by saying that percepts are acquired 
16 
while concepts are developing. In this way, previous held concepts 
can be altered or new ones may be established. vrnat a child has in 
his previous reservoir of past experiences will have a def).nite im-
pact upon what and how they will perceive new experiences. In addi-
tion, these past experiences will also help to establish the kinds 
29Theodore L. Harris and Wilson E. Schwahn, Selected Readin~s 
.Q.D. .1h.e. Learnin1' Process (New York: Oxford University Press, 1961), 
142. 
17 
of concepts children develop.JO 
Perhaps the simplest clarification of all concepts is that 
on naming a concept as being either concrete or abstract. Concrete 
concepts are those that are readily tangible or can be readily ex-
perienced directly by the senses. Common sand, a rubber ball, and 
water are concrete concepts. Abstract concepts represent the in-
tangibles or those that cannot be experienced by the senses. Ex-
amples of this type of concept would be electrons, protons, and 
neutrons. 
It is indubitably obvious from what has been said in pre-
vious discussion that concepts arising from perceptions are appar-
ently much more easily grasped than abstract concepts. In a similar 
manner, unspecified and discrete concepts are more readily formulated 
than specified and organized concepts. There seems to be an order 
of acquisition of concepts in relation to the level of abstraction 
of the idea. Jl 
What factors seem to have an influence upon concept forma-
tion? As it has already been pointed out earlier, much of the 
ability to form science concepts depends upon the background of 
the learner. The conditions under which this background was de-
veloped are very influential. To insure that a concept will be 
acquired by a child, it must be presented and used in different 
contexts. As an ideal end result, concepts that are formed early 
JOGarone~ Science Education, 
Development," 10:>· 
JlEdward Victor and Marjorie 
.!ju:~ Elementary School (New York: 
"Acquiring Knowledge ••• Concept 
S. Lerner, Readin~s .ill Science 
Macmillan Book Co., 1967), 61. 
in the school year can be used to develop new ones that will be 
taught later.32 
What specific factors have an influential effect upon con-
18 
cept formation? Certain physiological, social-emotional, intellectu-
al, and perceptive differences in ability influence the science con-
cept development of a child. There is a uniqueness of individual 
differences of a person which when united with various environments 
add more to the individualization of experience. Also, a child's 
general eagerness and capacity to meet problem solving situations, 
along with the number and variety of pertinent experiences he has 
had, are very significant in science concept development.JJ 
Relationship of Concept Development and Certain Skill Areas 
How is concept development related to language in children? 
Words convey meaning of concepts only when the ideas they symbolize 
are understood. Pure verbalism does not assure the learning of 
concepts. This is the shortcoming of "teaching" science concepts 
through a rote learning of definitions and names. A learner's 
ability to verbalize a concept does not mean that he will be able 
to apply it to a given si tua ti on. Despite this shortcoming of 
verbalization, it is difficult to form a concept without a language 
in which it can be expressed.34 
Smith expresses the thought that every teacher is involved 
in developing concepts in children whether they realize it or not. 
32.!J2.iJ1. ' 28 
JJGarone, Science E4ucation, "Improving Instruction in 
Elementary Science," 102. 
34victor, Readings in Science ••• , 28. 
19 
A teacher has the constant everyday job of correcting, expanding, 
and correlating children's concepts as well as developing new ones. 
Teachers also cannot avoid the use of language, because children as 
well as adults think in a language. The development of precise 
language usage and its understanding rate high as educational goals. 
However, this is not meant to encourage the common practice of rote 
memorization, but rather supports language development which grows 
from concrete experience, reflection, and usage in a useful context. 
Verbalism must be distinguished from the verbal and symbolic em-
phasis placed upon lang~age development. Teaching has always run 
the risk of substituting form for substance, and this creates the 
pitfall that modern terminology in the science curriculum will be 
a substitution of new verbalism for old.35 
According to Smith, the incompatibility of concept formation 
and verbalism is soon evident. Students build better concepts when 
their thinking is stimulated through the thought provoking direction 
of a teacher. This is the reason that the inductive method to learn-
ing is highly recommended. It forces students to think and build 
their own generalizations. The deductive method as a learning ac-
ti vi ty allows students to respond to situation 11A11 with answer 11 B11 • 
In other words, the deductive method can unintentionly promote 
memory type answers rather than the thinking type.36 
Garone says how concept development is related to children's 
interpretation is fundamental to concept development. The concepts 
35Smith, Science Teacher, 105-106. 
J6.!Ji..ig. 
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in a child's storehouse of past experiences has an influence on 
their interpretations. Children are capable of making generaliza-
tions . concerning percepts because of their interpretations. Inter-
pretations that are consistent, reliable, and coherent will contri-
bute to concept development of the same qualities. The theoretical 
framework into which additional perceptions and interpretations can 
take substance, if the concepts children develop are valid. Chil-
dren's experiences are not always consistently valid interpreta-
tions.37 
How is concept development related to communications of 
children ? Garone implies that communication is a basic dimension 
of understanding. If nothing is exactly the same to all children 
then many concepts and feelings children have are unique and in-
dividualized. It is often difficult to determine what children 
think and feel. The differences in meaning attached to concepts 
can often be a barrier to communication. Ineffective communica-
tion also hinders understanding.38 
He continues by stating that the effectiveness of comm.uni-
cation is dependent upon the time it takes place. It is usually 
possible to utilize some dep endable interrelationship between the 
existing concept and the word sequence. It should be noted that 
a concept is not the mere ability to use words with some level of 
understanding. However, it can be assumed that the efficient 
J7Garone, Science Education, "Acquiring Knowledge ••• Concept 
Development, 11 105-106. 
38Garone, Science Education, 11 Improving Instruction in 
Elementary Science, 11 lOJ. 
comprehension of concepts is very dependent upon the use of words 
as media of communication. 39 
How are concept development and problem solving related? 
Concept development is tied in a.11 aspects of problem solving. 
Concept development and problem solving share the dimensions of 
the past, present, and future. It is as the result of pa.st ex-
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periences that provide a background for the activity of the present 
that provide a basis for the creativity of the future. 40 
Garone said in essence that if children are provided with 
problem solving experiences within their ability and understanding 
level and if they are made aware of the values of reliable proce-
dures and critical attitudes, he then found an improvement in their 
41 problem solving abilities and concept development. 
Leyels of Concept Deyelopment 
As teachers we sometimes forget the rather amazing number 
of things we take for granted when we use a term in our teaching. 
For example, in discussing the solar system, we often assume that 
students already have an established understanding of terms such as 
"gravity," "revolution," "rotation," and "asteroid." When in actu-
ality these concepts have not been formed, only vaguely formed, or 
not related to a child's past experiences in any meaningful manner. 
From this point it is evident that simplier, easy to grasp concepts 
must precede any complex concepts that follow. It is also obvious 
J 9 .!.l2.iJl. 
40Garone, Science 
Devel opment," 106. 
41 Ibid. 
Education, "Acquiring Knowledge ••• Concept 
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that the above solar system terms will recur many times in a child's 
experiences. It follows then that a good foundation of such funda-
mental concepts sets the stage for a future study and understanding 
. . 42 in science. 
Failure to grasp basic science concepts at the elementary 
stages of a child's education lays the beginning for future unsuc-
cessful studies in science which lead to "science drop-outs." · 
However, it would be of great assistance if teachers had at their 
disposal some testing device to measure the level of sophistication 
of concept development. 43 
Concepts by one of their definitions are abstractions and 
these abstractions can appear at many levels. Levels of abstrac-
tion move very quickly when one considers the following progres-
sion of concept abstractions: "blue" and "yellow," to "protozoan" 
and "vector," and then to "chromosome" and'metamorphosis." In addi-
tion, some con-cepts fall into a "class-type" construct. Man has 
greatly aided his thinking of concepts by classifying them. One of 
the most common known classifications are those of zoology where 
animals are classified as "vertebrates" and "invertebrates" or 
"reptiles" and "mammals. 1144 
Smith seems to agree with Craig, when Craig said: 
Thus we see simple learning elements added one to another 
to form new concepts. In this way the maturing child grows 
toward an understanding of the basic principles of science 
which explain a w4ge range of the phenomena of living and 
nonliving things. 





In regard to higher level of concepts, each one needs a 
gradual development through various stages. This development, in 
a sense, parallels the life of each person. If demands were made 
that concepts be developed to their fullest at the elementary school 
level, the results would stifle the possible, more realistic goals 
of both the child and the teacher from the start.46 
Smith continues by indicating that certain other concepts 
seem to be summarizers of perception. For example, a child may 
learn through a variety of experiences that water will change from 
a liquid state to a vapor state under certain conditions. Probably 
children about five or six years of age will form a low-level gen-
eralization such as that water will turn into steam (vapor) when it 
gets too hot. Children will often try to demonstrate their under-
standing of phenomena which they cannot manage to verbalize.47 The 
writer of this paper has seen fifth grade children who in their 
attempts to verbalize a concept do most of their explaining with 
futile hand and arm gestures. 
Earlier in the section on Levels .2.! Concept Deyelopnient it was 
mentioned that it would be of desirable assistance to a teacher to 
have a testing device to measure the level of concept sophistica-
tion. One of the articles in Victor's book of readings discus,sed 
the possibility of two different methods of measuring the level of 
concept attainment. 
li-6.Hy Ruchlis, "Understanding Elementary Science Education," 
School Science.w:W.Mathematics, LXIV (May, 1964), 391. 
47smith, Science Teacher, 107. 
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One of Victor's authors said essentially that one method 
involves defining the work or stating the generalization while the 
other deals with the identification of objects or events. The re-
sult of these two methods do not agree. A student may be able to 
define the term "momentum" without being able to cite an example of 
its use, or he may have learned the relationship through rote memori-
zation but be unable to us·e it. Still another student may assimilate 
some understanding of the general relationship, although he lacks 
the knowledge of the exact clarification of the concept. It is 
quite possible for deductions to be made from vaguely defined or 
. . l" t" 48 imprecise genera iza ion. 
In brief review of what has been said earlier, rote memory 
recall does not constitute concept mastery. The individual must 
conceive the concept as a consolidated element in many different 
experiences to make the concept a meaningful one. 
Broad concepts found in principles or learning are not 
derived from the mere learning or over-learning in a specific 
problem situation. It seems that one key to concept formation 
is one of a broad general understanding rather tha.n a narrow, 
"f" 49 sp eci i c one. 
Difficulties of Children in Understandin~ Concepts 
Perhaps the most difficult thing for teachers to realize 
as adults, is the difficulty that children experience in trying to 
understand the various concepts that are presented to them. Teachers 
li-8 
Victor, Readin~s .in Science ••• , 60. 
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tend to understand certain concepts so vividly, that it is some-
times troublesome for them to realize that they cannot convey their 
understanding of those concepts to someone else. 
What are some of the causes of children's difficulties in 
understanding concepts? Much of this problem seems to be found in 
the very nature of science itself. The understanding of science is 
made complicated by the use of concepts which are supposedly self-
evident or imagined. Many man-made terms such as molecule, the 
electron, and the gene would naturally present a difficulty to a 
beginning student who has trouble enough distinguishing between 
concepts derived from perception such as "egg" and imagined concept 
such as "gene." Still another difficulty may come from common-
sense meanings where such terms as "force" and "light" have so many 
conotations. This poses trouble, because a science concept is more 
narrowly defined than the common-sense one.50 
Why do children have difficulty retaining concepts? Kuethe 
says that the main cause for concern regarding the retention of con-
cepts is that students will give answers to questions in earnest 
about concepts that they think they understand. If a child admits 
that he does not know, he is more likely to make an effort to find 
out the answer than one who sincerely believes he has full under-
standing. There are many more basic concepts to be learned than 
the many highly specific facts students are forced to memorize, 
then play back on paper for a test, and then forget soon afterwards. 
Forgetting occurs when learning is considered to be rote memory, 
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rather than developing a logically meaningful system.51 
Since concepts and generalizations may be formed in various 
ways, such as from perceptions, from inference or content, from 
communicating with other people, or from problem-solving situations, 
it is not surprising that there are many chances of error in concept 
formation. 
According to Russell, many of children's errors fall into 
one of the five following types: 
(1) Errors in the percepts from which the concepts emerge. 
(2) Confusion between images and memories aroused during 
recall. 
(3) Lack of experience to check or validate the generali-
zations reached. 
(4) Set or suggestability caused by certain features of 
the environment being more influential than others 
equally important. 
(5) Overconfidence in the re5~1ts of one's observations 
and conceptual thinking. 
51James L. Kuethe, "Science Concept: A Study of Sophisti-
cated Errors," Science Education, XLVII (October, 1963), 364. 
52Russell, Chil<lren's Thinkin,, 60-61. 
CHAPTER III 
IMPLICATIONS FOR TEACHING CONCEPTS 
Method.s of Teachin" Science Concepts 
The second chapter of this paper was concerned with the 
development of science concepts. 
question at this point would be: 
Perhaps a most challenging 
now that some light has been 
cast upon how children develop concepts, how do we as educators 
especially teachers make use of this information and apply it 
to our science teaching practices? 
This chapter will attempt to answer the above question 
and other related questions such as: Is there a "best" method 
for teaching a concept? Which types of school learning activities 
seem to promote concept learning? What approaches are being 
advocated by science educators that would aid in concept develop-
ment? What should educators in general, be aware of in helping 
teachers to be more effectual in teaching concepts? 
To give a complete answer to any of these questions is 
beyond the sources of research and time available to the writer. 
However, it is very consoling to realize that perhaps no one has 




What does research have to say about the "best" method of 
acquiring a concept? There is some degree of evidence that shows 
the inductive method of drawing the concept out from many specific 
examples is adequate for learning easy material. The deductive 
method, \V'hich involves the introduction of a concept followed by 
many examples of application is preferable for more difficult 
material. It also appears that a blending of the two approaches 
is more e:ffecti ve t han either one alone. However, the above state-
ments are only educated proposals and require more research.53 
As it has been previously pointed out, concepts are ab-
stractions which are built primarily from precepts. With this in 
mind it follows that an elementary student must have built up a 
background of concrete images based upon perceptual experiences. 
To provide science perceptions, a science program should be filled 
with first hand experiences, such as direct observations, experi-
ments, field trips, and a \fide variety of other "learn-by-doing" 
activities.54 The ideas presented here will be further elaborated 
upon a little later in this section of the paper in a discussion 
on the "Inquiry Process.n 
Craig55 reports that children should be provided with 
authoritative books in science to fill in any information gaps 
left in their observations and experimentations. In fact, other 
interestsmay flow out of reading in science. 




What are some of the approaches to teaching science? In 
the past, there have been numerous approaches which have attempted 
to develop the generally accepted goals of a good science curriculum 
and teach the major science concepts and generalizations. Teachers 
have long sought out a "newer" or "better" method of approach to 
teaching science. Many names for some of these methods used recently 
are: "inquiry teaching," "probl.em-sol ving teaching," and "discovery 
method." 
Tannenbaum reports that no matter how such techniques are 
named, fundamentally, they all involve these: 
(1) Many individual but related experiences with various 
phases of the topic being studied. 
(2) Opportunities to evolve concepts growing out of these 
varied experiences. 
(J) Opportunities to test these concepts by applJ~ng them 
in the solution of new but ·similar problems. 
Craig describes his approach to teaching as a "developmental 
procedure." Instruction is developed around a child's previous ex-
periences or those that are provided for him. This approach is 
termed developmental because it involves the child in an active role 
of planning for the use of experiences, experiments, discussion, and 
reliable reading materials that will help to solve problems. By 
the very essence of its development in instruction, new learning 
is readily accepted by the child. Also in this approach, children 
are given time to integrate their new learning with their previous 
experiences and ideas.57 
56Harold E. Tannenbaum, Science Education for Elementary 
School Teachers (Boston: Allyn and Hacon, 1965), , 34. 
57craig, 12J. 
Perhaps one of the "newer" of these so-called approaches 
mentioned is the 11 lnquiry Process." This approach involves pro-
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viding tools for the learner in an independent learning situation. 
The student is taught to place objects and events into certain 
classes or categories by means of extensive experience in inquiry. 
Through inquiry, he discovers that man has mde various coding 
systems and becomes aware that systems of classification. He 
assembles a conceptual frame1vork, which leads him to other science 
occurrences and helps him develop new categories which are more 
complete and abstract. The runceptual structure combines the per-
cepts of past and present experiences and provides a g~ide for the 
comprehension and development of new facts and concepts. In addi-
tion, the conceptual structure will serve as a basis for predicting 
what will . happen in new problem solving situations.58 
Implications for Education for Teachin~ Concepts 
Too many science programs place unnecessary emphasis upon 
how science helps us in our daily life, and not enough emphasis 
upon the underlying science concepts. The result is that the chil-
dren who represent our future generations, acquire a distorted image 
of science. They tend to view science primarily as an agent for 
developing useful household items, and thereby making their lives 
more pleasant and comfortable. They never learn, or else lose sight 
of, the fact that science is a way of life -- an exciting open-ended 
process that man uses to give explanation to natural phenomena of 
his world.59 
58victor, Readin~s .ill Science ••• , 27. 
59Ibid., 45. 
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Craig points out that a child will have interactions with 
his environment whether his education is good or poor. It should 
be a goal of the school to provide guidance of this interaction 
toward those meanings by which the individual and society may both 
benefit. The most exact information, which is available and secured 
from various areas of science, is necessary to the construction of 
beneficial meanings. 60 
It seems as though the more generalized a chi~d's experience 
is at an early point of his concept development, the less specific 
teaching instruction will be necessary later. This implies that if 
a wide variety of experiences are provided at early levels, the child 
• t d • d n 1 • 61 is no eprive oI earnings. 
According to Duckworth, Jean Piaget does not really try to 
tell education what to do, but he has said some important things 
that education should take heed to. He said in essence that we 
should allow children to do their own learning. Even though the 
schools mean well in their attempts to keep pace with and even try 
to increase a child's intellectual development, their efforts are 
usually ineffective. Teaching by mere talk does not promote under-
standing as well as involving the child with situations in which he 
himself experiments with certain phenomena. Piaget says that this 
experimentation involves the following six things: 
6oc . 7 raig, • 
61Joa.chin F. Wohlwill "CoJ?:nitiv~ 
Learning of .IHementary Concepis, 11 tlournal 
Teaching , II (1964), 226. 
Devtlopment and the 
or Research in Science 
(1) trying things out to see what happens 
(2) manipulating things 
(J) manipulating symbols 
(4) posing questions and seeking his own answers 
(5) reconciling what he finds one time with lYhat he 
finds at another 
(6) comparing his findings with those of other children62 
J2 
From what has been stated in the previous paragraph, it can 
be readily recognized that Piaget is an advocate of the inquiry 
process. In fact, Piaget has had many of his theories adopted by 
elementary science textbook authors. 
lmPlications for the Teacher of Science 
How can teachers insure better concept development? With 
the traditional and recent trends of developing concept formation 
much emphasis has been placed upon a child to be taught new con-
cepts and to extend old ones. In order to insure this, educational 
mass media has provided teachers with wide variety of instructional 
materials which would provide their students with a vast amount of 
formal experience to promote concept learning. But even the richest 
display of material experiences will not insure growth in the de-
sired concepts. Concepts may undoubtedly be more or less passively 
and inaccurately formed. Yet there is an ever increasing need to 
stress more exactness and comprehension with a thorough understanding 
of concepts. This requires a directed activity with a purpose by 
both student and teacher toward the selected goals of education. 63 
62Duckworth, Journal 12!.. Research .ill Science Tea.chin~, 173. 
63smith, Science Teacher, 111. 
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Concepts to be learned in a classroom should be carefully 
planned by the teacher. He should make provisions to include major 
concepts, especially those that have been long accepted and those 
that appear to have some lasting acceptance in the future. These 
major concepts or generalizations should become the high points 
around which the teacher's units, planning, and the children's 
1 . 1 64 earning revo ve. 
Modern elementary science education seems to abhor the 
teaching of "facts." The reason for this appears to lie in the 
stigma that teaching facts for their own sake produces glib, verb-
alistic learning and does not promote desirable concept development. 
However, Victor implies that learning facts in science is a 
prerequisite if children are to acquire a firm understanding of con-
cepts. The "basic science information" curriculum should include 
facts as well as major concepts. He hastens to point out that these 
facts should not be taught and learned in isolation, but they should 
be related so that their union will make contributions to the de-
velopment of key ideas. 65 
Teachers are thought of as guiders and directors of learning. 
In part, much of this guidance deals with guiding perceptions. When 
one considers the number of students in one classroom, each with 
their individual background of experiences, the number of percep-
tions a teacher has at his disposal are quite numerous. It is a 
necessity that each teacher encourage the selective recall and the 
64victor, Science .i:QJ: ~Elementary School, 17. 
65.!J;Wl.' 16-17. 
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required ordering of his class member's past experiences as well 
as to provide them with new percepts of experiences to facilitate 
new insights on their part. It is apparent that much of the teach-
ing process is involved with guiding students perceptual reactions 
to new experiences into forming significant concepts. The student 
should be helped to think about his past and present store of in-
formation and to use his cognitive powers to develop more useful, 
comprehensive, and accurate concepts. 66 
Concept development requires the active participation of 
students. The emphasis should be on involvement with the children 
eXper~menting, discriminating, generalizing, reacting, comparing, 
rejecting, verbalizing, and selecting. As it has been earlier 
pointed out, rich classroom experiences and background experiences 
brought into the classroom by the child are very important when 
focused in on the possibility of concept development. Teachers 
must realize that a student holds personal experiences with great 
value because they are .b,li.. Despite the apparent lack of experience 
a child may have, it is the only foundation he has to start with to 
understand the world around him. It is the basis for the extension 
of his learning that teachers should and must take advantage of for 
b.uilding new and expanded concepts. Intentional use of past student 
experiences makes instruction more personal and provides a psycho-
logical assurance to the child that ~ experiences have some impor-
tance. 67 
66smith, Science Teacher, 111. 
67.!J2..1Q.. 
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Teachers should at each elementary grade level, redefine and 
sharpen the concepts their pupils bring into the classroom. They 
should also avoid condemnation of the teaching in the lower grades, 
as many upper level teachers do. If the children indicate to their 
most recent teacher, "Oh, we already learned that in Mrs. Jones' 
room," it should be explained to them that they will now be able 
to understand the 'subject or topic (concept) even better than it 
was possible before. 68 
"Time will tell" is an old adage which fits in as a factor 
of concept formation. Time is necessary to attain and usefully 
apply a particular concept. A concept takes time to develop as it 
becomes increasingly complex and sophisticated. It is very probable 
that new percepts that form into concepts that are new to a child 
need to be reinforced and tho.ught over and over before they become 
a part of his cognitive powers. It would be an ideal quality in a 
child, if he . could do this review· on his own, but in actuality, 
teachers need to provide the learning situations in which the recall 
of important concepts is periodically planned for. Under such con-
ditions, the concept takes on more mature and deeper significance 
to the child. In addition, further insight and growth in under-
standing may be expected to follow. 69 
"Conceptual scheme" formation, is similar to concept forma-
tion in that they both take time to develop. Brandwein reports the 
68Ruchlis, School Science fill.d Mathematics, J9J. 
69smith, Science Teacher, 111. 
following in regard to t h e incubation of "conceptual schemes." 
Conceptual schemes are learned over a long period --
and begin to be apprehended at the periphery of conscious 
thought -- in a hazy, fuzzy way. The elements of the 
concept sink into the preconscious, there to be fixed, and 
then to rise to the conscious, to be expressed and reiterated; 
the concept grows and is used in the constant effort to com-
prehend and to make intelligent choices. The concept grows; 
that is, it is combined with other concepts into ever larger 
patterns -- and finally the conceptual scheme takes form as 
the children are c~5fro11ted with contradictions and engage 
in creative study. 
The wide variance in the adequacy held by students should 
be recognized by their teacher. Teachers can catch many of t heir 
students' inadequacies in their concept development in many ways. 
This can be done through listening to them and to reading their 
written work carefully. Other clues to misoo nceptions are mis-
understandings, misinterpretations, total errors, slowness to 
answer, asks immaterial questions, and complaints of difficulty. 
Many of a student's "goofs" have their beginnings in some inade-
quately developed concepts. The teacher's task in most of the 
above cases is to develop concepts that will become useful tools 
with which children can fully understand and verbalize accurately 
when their application is called for.71 
How can we bring about an improvement in children's think-
ing? The development of children's thinking is an area of educa-
tion that is in dire need of improvement. Thinking should have 
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an intrical part in our total science curriculum. A study of chil-
dren's science concept development by Garone has led to the following 
70Joseph J. Schwab and Paul F. Brandwein, ~ Teachin~ .21. 
Science (Cambridge, Massachusetts: Harvard University Press, 
1962), lJO. 
71smith , Science Teacher, 109. 
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four conclusions pertinent to children's thinking. 
(1) Recognizing the Percolation Involved in Thinking 
Sometimes periods of time elapse between the development 
of concepts and their application. The following statements were 
made to a teacher that indicate some of the percolation of thoughts 
in a child's mind. 
In September, Kathy stated, 11 I have always been very 
depressed because I weigh so much. 11 In January she had 
learned that ''weight is the amount of pull of gravity 
has on objects toward the center of the earth. 11 In 
April she commented, 11 It just occured to me if weight 
is the amount of gravity pulling on an object toward the 
middle of the earth, then tqere's more pull on me than 
most children my age. You know it 172not so bad to be heavy if you think of it that wa.y. 11 
Concepts are not always arrived at directly. Th~re is 
frequently much thought which precedes their final development. 
It is important for teachers to realize and appreciate how much 
children work with their experience before they gain satisfactory 
understandings. 
(2) Fostering Children's Thinking 
Individual thinking or the influence of other people's 
thinking and experiences can create an intermingling of concepts 
and experiences for a child. Because this regrouping and reinter-
pretation of concepts and experiences has so much to offer children 
in terms of their science concept development, it should be included 
as a part of effective science education. This total process re-
ceives a boost when individual and co-operative learning has the 
72Garone, Science Education, 11 Improving Instruction in 
Elementary Science," lOJ. 
support of planned and organized experiences.7.3 
(J) Encouraging the Expression of Children's Thinking 
Children should have an opportunity to express their per-
cepts, interpretations, and concepts. These opportunities can be 
provided by elementary science education th~ough occasions for an 
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honest expression of their thoughts and feeling. With this expres-
sion, the interpolation of children's thinking is ma.de possible, 
and the communication of their thoughts is accentuated. Children 
gain a new dimension for independent thinking when they feel free 
to express their own thoughts. Teachers should be made aware that 
there is a kind of mental activity which goes on within the minds 
of their students. It almost goes without saying, that it is the 
teacher's duty to provide the kinds of experiences and encourage-
ment that will foster the expression development of this kind of 
thinking. 74 
(4) Providing Time and Opportunities to Think 
The modern elementary school curriculum is filled with goals 
that seek to make available as many experiences as possible for a 
child in the course of a school day. It is truly unfortunate, that 
so much has to be accomplished in so little of time. As a result of 
this "educational pursuit of desirable goals, 11 little time if any 
is left for a child to have time to think. It should be made em-
phatic that children should be permitted to have time to think 




individual thought and action.75 
In concluding Chapter III of this paper, the writer felt 
it would be important to include some of Smith's postulates on con-
cepts that might be helpful to a teacher. There are four of these 
as follows: 
(1) It is impossible to sharply differentiate facts and 
principles from concepts. Yet our habitual use of 
language in science education would seem to imply that 
such differentiation is possible. 
(2) A concept can be applied to objects or a situation 
which differ intrinsically within considerable 
ranges even within the domain of the concept itself. 
Some concepts are enormously comprehensive and may 
be applied in almost infinite specific instances, for 
example, "living things," or "energy." 
(J) Words are symbolic shorthand invented to classify 
the myriad of experiences and to provide sensible 
'translations of sensory perceptions for the individual 
himself and to permit communication with others. It 
should be clear that the label (word) is not the thing. 
Consider the variety of translations for such words as 
"house," "dog," and "molecule." 
(4) The importance of any symbol to any particular indi-
vidual is unlikely to be fully understood in all of 
its ramifications. In truth, the purport of a symbol 
is perhaps only partial for any person if we mean by 
this that it can be extended or applied to other ob-
jects, situations, or context which are novel to any 
particular individual: a symbol is inter~geted 
through the filter o:f personal referents. 
Why do these postulates have important implications for 
teachers? Even though the postulates mentioned above can be used 
by any teacher, they have special implications for the teacher of 
science. The scientific-technological advances and discoveries 




which when coupled with what we already have represents a tremendous 
array of concepts which both teachers and their students are con-
fronted with. It can be considered a virtually impossible task. to 
pretend that all or many of these scientific terms can be taught · 
and learned. As a result, even with certain selected terminology 
used in science education, teachers will fail to convey their in-
tended instructional message well enough to be understood.77 
Investigations have shown that class instruction takes too 
much for granted. Teachers are also "guilty" of projecting their 
own understand.ing of terminology upon their classes without con-
sider ing how little learning is being accomplished. To some extent, 
a typical classroom discussion procedure is for the most part a 
continuous series of "one sided communications." This situation 
leaves each student in their captive audience positions in the 
classroom to their own interpretations, which for the most part have 
little meaning to them.78 
CHAPTER IV 
SillThlAilY, RECOl.1!\1ENDATIONS, AND Cv.NCLUSION 
Summary 
Research in this paper indicates that concept development 
appears to be an extremely complex cognitive process that no one 
has really satisfactorily explained. In addition, there seems to 
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be a general agreement that concept development in children depends 
upon various environmental factors. They all seem to agree that 
concept development in children is at its highest when they are 
actively involved physically and mentally in a meaningful learning 
situation. There is general agreement that concept development 
tends to advance up various levels or stages of sophistication in 
relationship to a given basic concept. Also, as Tannenbaum pre-
viously pointed out, most approaches in teaching science regardless 
of its name, involve the utilization of past and present experiences, 
opportunity to develop new concepts from these experiences, and an 
opportunity to test these ancepts by applying them to a new problem 
situation. 
The implications found for teaching OJ ncepts in this paper 
imply that teachers should provide and guide activities in which 
children may have an opportunity to develop necessary and desirable 
science concepts. Involvement in activities which provide direct 
42 
experience does not appear to promote concept development per se. 
There must be a motivating force planned £or and carried out by the 
science teacher. It is important to point out that thinking in-
volvement as well as physical involvement is essential in assuring 
that concept development in a child will be at its fullest potential 
during a science experience activity. Physical involvement alone 
can assure only passive or somelfhat less of a gain in concept de-
velopment in children. 
Recommendations 
In view of the limitations of this paper and the general 
lack of research in the areas of concept development and other 
cognitive processes in children, it is the writer's recommendation 
that further studies be made into these fields. 
As it has been stated earlier in this paper, there is a 
need for an instrument to measure the sophistication level of con-
cepts in elementary science education. This would undoubtedly be 
of great value to education in general. 
Conclusion 
The writer's study of concept development in children and 
its implications for teachers of science, has led him to more fully 
recognize his own teaching deficiencies in this area. It has also 
sholm that poor concept development as the result of uninformed 
and/or inadequate teaching is really doing an injustice to any 
child who deserves an opportunity to have concepts taught well to 
him. 
The purpose of this paper was not meant to be a cure-all 
for teaching concepts to children in science or for those teachers 
4J 
who teach "science" in name only. The purpose has been an attempt 
to acquaint both the writer and the reader with material upon which 
a greater insight may be instilled in regard to doing a better job 
of teaching elementary science concepts to children. 
Concept development is central to the entire process of 
education. Science education should provide students with the in-
tellectual tools that wi 11 be necessary in an ever growing scienti-
fic-technological society. There will also be a need of these tools 
to serve in successful communications among intellectual peer groups. 
The primary instrument in casting the various die to create these 
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